Length of stay outlier patients, who remain in hospitals for extended periods of time, is an important challenge to the improvement of health care efficiency. This study identified outlier patients and programs to address them in the metropolitan area of Syracuse, New York. It demonstrated that, during 2013, outlier patients accounted for 2.4 percent of adult medicine discharges and an excess average daily census of 53.3 patients in the Syracuse hospitals. During 2013, outlier patients accounted for 4.3 percent of adult surgery discharges and an excess average daily census of 44.1 patients. In two studies, the Syracuse hospitals identified the need for multiple intravenous therapy, extensive wound care, and total parenteral nutrition in the community, as major causes of outlier stays in hospitals. Each of the hospitals has developed a program with a long term care facility to address these needs. Efforts to address outlier lengths of stay are also focusing on Potentially Preventable Complications in Syracuse. The mean length of stay for inpatients with post admissions complications was almost three times the stay for the medical/surgical population during 2013.
INTRODUCTION
In the United States and elsewhere, the need for efficiency in the delivery of health care is growing in importance. Although efforts to reduce expenses in this sector have been a priority for decades, it has been suggested that the urgency of cost containment in this sector is increasing [1, 2] .
In this context, health care payers have suggested that greater efficiency involves both reduction of utilization and improvement of the outcomes of services. Needs related to service utilization include reduction in hospital lengths of stay and inpatient admissions. Needs related to outcomes include reductions in inpatient complications and readmissions. Many of these issues are addressed by the concept of Accountable Care which is being advanced by Medicare [3] [4] [5] [6] .
With respect to both utilization and outcomes, an important challenge to improvement of efficiency is the outlier patient. It has been demonstrated that outlier patients, who use large amounts of health care resources, are associated with high utilization and adverse outcomes. Reduction of the use of health care by these individuals is one of the greatest challenges currently facing health care in the United States [3] .
Historically, hospitals have used length of stay reduction to improve efficiency of utilization. Shorter stays and improved throughput have been associated with lower expenses for staffing, testing, and pharmaceuticals. Long stays consume much larger amounts of hospital resources for staffing, testing, and pharmaceuticals than do those of typical patients. Reduction of stays for them has been a major challenge because many communities lack facilities other than hospitals that can provide the care that these patients require after discharge [7] .
It has also been demonstrated that outlier patients with adverse outcomes such as hospital complications are sources of excess expenses and inefficiency in hospitals. Studies involving administrative data have demonstrated that post admission complications, such as pneumonia, urinary tract infection, clostridium difficile colitis, and decubitus ulcer extend hospital stays and related expenses for staffing, supplies, and pharmaceuticals [8, 9] . Many of these patients have high severity of illness.
In recent years, efforts to address outlier patients in hospitals have been supported by the development of computer software for analysis of administrative data. This software includes the All Patients Refined Severity of Illness and the Potentially Preventable Complications systems developed by 3M™ Health Information Systems [6] .
Current experience suggests that, because health care is delivered within communities, efforts to address the needs of outlier patients will depend on provider efforts at the local level. This study described a series of efforts to identify and reduce numbers of outlier patients within the health care system of a small United States metropolitan area. The hospitals of this area made substantial gains in efficiency during the 1990s and the first years of the twenty first century. This study demonstrated how recent efforts to extend these gains encountered obstacles and generated new efforts to address them.
Population and Method
This study focused on the identification of length of stay outlier patients and development of programs to address them in the health care system of Syracuse, New York, a small metropolitan area located in Upstate New York. The health care system of this area serves a primary and secondary population of approximately 600,000. It also functions as the tertiary center for the eleven county Central New York Health Service Area, which includes a population of 1,400,000 (New York Statistical Information System, Unpublished Data, 2012).
The acute care system of Syracuse includes Crouse Hospital (20,719 inpatient discharges excluding well newborns-2012), St. Joseph's Hospital Health Center (26,219 discharges), and University Hospital of the State University of New York Upstate Medical University (27,621). During 2011, Upstate University Hospital acquired the then smallest acute care facility in Syracuse, Community General Hospital (Hospital Executive Council, Unpublished data, 2012).
Historically, the hospitals of Syracuse, New York have worked to reduce inpatient lengths of stay both individually and through their cooperative planning organization, the Hospital Executive Council. The first efforts addressing length of stay reduction involved hospital staffing and long term care resources [10] .
Identification and Evaluation of Hospital Inpatients with Long Lengths of Stay
The initial component of the study focused on identification of hospital outlier patients with long lengths of stay and large numbers of excess inpatient days. This analysis involved adult medicine and adult surgery patients, who account for more than 80 percent of inpatients in the Syracuse hospitals. Within the two major services, the analysis identified inpatients with stays longer than 20 days discharged in January-September 2008 and January-September 2013, the latest seasonally adjusted periods for which complete data were available. For comparison purposes, patient populations with stays of 20 or fewer days for each of the services were also identified.
In order to quantify numbers of excess inpatient days for adult medicine and adult surgery, the analysis included comparison on inpatient stays in the Syracuse hospitals with stays for national hospital populations with the same inpatient severity of illness. In this analysis, the All Patients Refined Diagnosis Related Group Severity of Illness algorithm developed by the 3M™ Corporation was employed. This approach controlled for differences in stays produced by variations in the levels of illness of hospital patients.
This analysis involved identification of excess patient days for each of the two services at the unit and aggregate levels. The unit level was based on the difference between the each mean hospital stay and the severity adjusted national mean stay for the patient population with the same severity of illness. The aggregate excess days were based on the differences in mean stays multiplied by the numbers of discharges.
The analysis was carried out for the combined Syracuse hospitals and for each of the individual hospitals. Through the severity adjusted data, each population could be compared with the national average with the same severity of illness.
Difficult to Place and Subacute Programs
Prior to 2008, the Syracuse hospitals and the Hospital Executive Council had developed programs to address extended stays and excess patient days for medical/surgical patients. These included initiatives related to data distribution and incentives for nursing homes to admit specific types of these patients.
Programs involving data included a regional distribution of lists of hospital patients identified as Difficult to Place in long term care services. This weekly distribution identified, with names encrypted, characteristics of hospital patients determined to be Difficult to Place by each acute care management department. The distribution also included a monthly summary of Difficult to Place patients admitted to area nursing homes and rates of admission per total new admissions [11] .
Based on the Difficult to Place information, the Syracuse hospitals developed a series of Subacute Programs to address specific obstacles to the discharge patients from acute care facilities, such as the need for intravenous and other high cost medications, extensive wound care, bariatric care, and other programs. They were implemented through the program development funds channelled by the hospitals through the Hospital Executive Council to long term care facilities [7] .
This study included data concerning use of these programs between 2008 and 2013. This information was compared with the length of stay data identified previously.
Complex Care (Long Term Acute Care)
Since 2010, the Syracuse hospitals and the Hospital Executive Council have pursued a second generation of length of stay reduction efforts for adult medicine and adult surgery. These initiatives have involved different aspects of the remaining excess days. Experience suggests that these efforts have addressed increasing challenges because the remaining excess patient days were not eliminated through previous initiatives. Their progress has been evaluated through comparisons of aggregate hospital stays with severity adjusted national averages.
Historically, a component of extended stays in the Syracuse hospitals resulted from patients requiring complex long term acute care services such as multiple intravenous antibiotics, extensive wound care, and ventilator therapy. In a number of states, these services are known as long term acute care, after the programs that were developed to address them. In New York State, a separate reimbursement mechanism has not been developed and these complex care services must be reimbursed through existing hospital reimbursement.
In order to address the potential for length of stay reduction through Complex Care, the Hospital Executive Council conducted two analyses of these services in the Syracuse hospitals, a twelve month analysis for patients discharged between June 2009 and May 2010 and a followup, two month analysis for patients discharged between December 2011 and January 2012.
In each of these studies, the patient population identified included discharges with inpatient stays for 26 days or more in the Syracuse hospitals. For these discharges the 3M™ All Patients Refined System was employed to identify the number of days exceeding national averages for patients with the same severity of illness. The analyses were carried out by the Hospital Executive Council staff.
For the discharges identified, detailed information concerning care requirements and related resources was collected from hospital medical records. These resources included nursing and other staff time, supplies and pharmaceuticals. These data were collected by care management nurses at each hospital.
This study included services identified in the Complex Care studies as generating excess hospital stays and patient days in the Syracuse hospitals. It also identified services that were later planned and implemented by each of the hospitals and the Hospital Executive Council to address them.
Hospital Stays Related to Inpatient Complications
Another aspect of length of stay reduction in the Syracuse hospitals has involved increased attention to the improvement of health care outcomes that has developed in recent years. Research literature based on administrative data has demonstrated that improved outcomes such as lower post admission complication rates are frequently associated with shorter stays and lower use of hospital resources such as pharmaceuticals and diagnostic testing [8, 12] .
Beginning in 2008, a number of the Syracuse hospitals, the Hospital Executive Council, and 3M™ Health Information Services developed a program to reduce inpatient hospital readmissions and related resource use based on the Potentially Preventable Complications software. With this program, the Hospital Executive Council staff was able to identify numbers of excess days for each of specific post admission complication. These included high volume diagnoses such as pneumonia and urinary tract infection, and lower volume ones, such as clostridium difficile colitis and decubitus ulcer [9] .
This study identified excess utilization associated with extended lengths of stay associated with inpatient complications in St. Joseph's Hospital Health Center. This included excess stays and inpatient days for two high volume post admission complications, pneumonia and urinary tract infection, and one low volume complication, clostridium difficile colitis between January and September 2013.
RESULTS
The results of the study involved development of data for each of the study components in the Syracuse hospitals.
Identification and Evaluation of Patients with Long Lengths of Stay
Data related to identification of patients with long lengths of stay for adult medicine and adult surgery are summarized in Tables 1 and 2 . This information demonstrates the long stay patients comprised a small proportion of hospital discharges for adult medicine and adult surgery in the Syracuse hospitals. For adult medicine, this proportion ranged from 2.0 to 2.4 percent of the total between 2008 and 2013. For adult surgery, the proportion ranged from 4.9 to 4.3 percent of the total. Between the two years, the proportion increased for adult medicine and declined for adult surgery, related to an increase in the number of medicine patients and a decline in the number of surgery patients. The study data demonstrated that the limited numbers of long stay patients in the Syracuse hospitals generated disproportionate levels of inpatient hospital patient days. For adult medicine, the unit difference between the stays for this population and the severity adjusted national average increased slightly from 22.36 to 22.72 days. When multiplied by the increasing numbers of these patients, this caused the total number of excess days for the service to increase by 45 percent, from 9838 to 14,268. This amounted to community wide excess daily census of 35.9 to 53.3 patients.
For adult surgery, the unit difference between the hospital stay and the severity adjusted national average declined from 22.42 to 18.16 days. This decline, combined with a reduction in the numbers of long stay patients, caused the number of excess days for this population to decline by 23.9 percent, from 15,850 to 12,058. This still amounted to a community wide excess average daily census of 57.8 to 44.1 patients.
These developments were reflected in the institution specific data for most of the Syracuse hospitals. For adult medicine, the numbers of patients with stays greater than 20 days increased for the two hospitals with the largest numbers of adult medicine discharges, St. Joseph's Hospital Health Center and University Hospital. For adult surgery, numbers of long stay patients declined for Crouse Hospital and Upstate University Hospital. The increase in long stay patients at St. Joseph's Hospital Health Center was probably related to an increase in the adult surgery population.
Most importantly, the long stay patients caused each of the individual hospitals to generate substantial levels of excess inpatient days. For adult medicine, these hospital specific levels ranged from 20 to more than 23 days in both time periods. For adult surgery, the hospital specific levels ranged from 20 to more than 25 days in 2008 and from 16 to more than 19 days in 2013. The unit differences caused these limited populations, less than 3 percent of adult medicine inpatients and less than 5 percent of adult surgery inpatients, to produce thousands of excess days in the Syracuse hospitals.
The relative impact of the long stay patients was also reflected in the comparison of excess days with those of patients who stayed 20 days of less. For adult medicine, the numbers of excess days for the long stay population offset the numbers of days below the severity adjusted national averages for the shorter stay population for both time periods. For adult surgery, the impact was similar. A reduction in excess days and an increase in days saved caused the two levels to be nearly equal in 2013.
The impact of the excess patient stays for the long stay patients was also reflected in the experiences of the individual hospitals. In 2013, the large numbers of excess days for long stay patients were offsetting most or all of the days saved for the two services.
Difficult to Place and Subacute Programs
As suggested in the Methods section, the impact of the Difficult to Place and Subacute Programs in the Syracuse hospitals between 2008 and 2013 probably supported reductions in stays for the population that was discharged in 20 days or fewer days. Reductions in stays for this group are identified in Tables 1 and 2 .
The data in Table 3 indicate that the use of these programs increased between 2008 and 2013. This was demonstrated by increases in the number of Difficult to Place patients admitted to nursing homes and the percent of new nursing homes that were at this level.
Comparison of this information with the data in Tables 1 and 2 suggests that the increases in difficult to place placements in long term care facilities in the Syracuse area probably did not reduce the amount of excess stays and utilization for patients who stayed longer than 20 days. The structures of these programs probably did not address the specific needs of this outlier population.
Complex Care (Long Term Acute Care)
Between 2010 and 2012, the Syracuse hospitals conducted two major studies that identified service needs related to length of stay outliers. These services and related numbers of discharges and excess patient days, as well as the content of hospital Complex Care programs, are identified in Table 4 .
This information suggests that the service needs of Complex Care patients in the Syracuse hospitals were relatively consistent between the two studies. In both studies, the largest numbers of excess patient days were associated with patients who required multiple intravenous therapy. The need for extensive wound care and total parenteral nutrition also generated considerable numbers of excess days. All of these services could not be addressed by the individual services provided by the subacute programs in long term care facilities.
These combinations of services also reflected the needs of the individual hospitals. Numbers of excess days were highest at St. Joseph's Hospital Health Center and Upstate University Hospital, which discharge the largest numbers of medical and surgical inpatients.
Beginning in 2012, the Syracuse hospitals and the Hospital Executive Council have developed Complex Care programs in cooperation with local long term care facilities to address these needs. The St. Joseph's Hospital Health Center program which involves Loretto, the largest long term care facility in the area, began in March 2012. The Upstate University Hospital program, in cooperation with St. Camillus Health and Rehabilitation Center, started in September 2013. The Crouse Hospital program, in cooperation with James Square Health and Rehabilitation Center, began in November 2013. All of these programs address multiple intravenous medications and wound care. A major Complex Care service that remains to be developed in nursing homes in Syracuse is total parenteral nutrition.
Hospital Stays Related to Inpatient Complications
The efforts of the Syracuse hospitals and the Hospital Executive to Council to address patients with outlier Table 5 . This information demonstrates that inpatients at the hospital with post admission complications generated lengths of stay that were considerably longer than those of the medical/surgical population. Between January and September, the mean length of stay of total inpatients with complications was 15.38 days, almost three times the stay for the medical/surgical population. If the patients with complications had experienced stays at the total rate, 6778 days, or an average daily census of 24.8 patients would have been saved between January and September 2013.
The data in Table 5 also demonstrated that mean stays at the hospital for the three post admission complications identified pneumonia and urinary tract infection were 23 to 94 percent longer than those of total medical/surgical inpatients with complications. Of these diagnoses, pneumonia and urinary tract infections were complications with the highest volumes, both locally and nationally.
The demonstration program involving the Hospital Executive Council and 3M™ Health Information Systems has supported notable reductions in inpatient complications at St. Joseph's Hospital Health Center between 2009 and 2013. During this period, the rate of complications per 1000 inpatient discharges and related lengths of stay declined from 54.02 to 39.07. The study data suggest that considerable opportunities exist for further reduction of these adverse outcomes and related hospital 
DISCUSSION
In recent years, increased interest in addressing health care outcomes has been reflected in the often repeated saying, "It's all about outcomes". For those familiar with the specifics of health care utilization, such as those identified in this study, the operative phrase might instead be, "It's all about outliers". This study demonstrated how limited numbers of length of stay outliers could have a disproportionate impact on hospital utilization at the community wide level. In the Syracuse hospitals during the first three quarters of 2013, patients who stayed longer than 20 days accounted for more than 14,000 excess inpatient days compared with the severity adjusted national average, but only 2.5 percent of the adult medicine population. These patients accounted for more than 9800 excess days, compared with severity adjusted national averages, but only 4.5 percent of the adult surgery population. These differences were also reflected in the experiences of the individual Syracuse hospitals. For the combined services, the total excess days amounted to an average daily census of 100 patients.
The data also demonstrated that, at least in Syracuse, the challenge of length of stay outliers is not going away. Between 2008 and 2013, excess days for adult medicine outliers increased by 45 percent. Excess days for adult surgery outlier declined but were still more than 12,000 days for a nine month period in 2013. Inpatient complications were also generating thousands of excess days for patients who stayed more than three times a hospital average.
In order to address the challenges of the outlier population, the Syracuse hospitals have assembled a number of resources. Among the most important of these are the All Patients Refined Severity of Illness and the Potentially Preventable Complications Software developed by 3M™ Health Information Services. These tools have enabled the hospitals to identified excess stays related to utilization and outcomes with a high degree of accuracy.
At the programmatic level, the Syracuse hospitals have developed initiatives to address the needs of outlier patients. Some of them, such as the Difficult to Place and Subacute Programs, do not have the ability to address the levels of service required by recent outlier patients.
The impacts of programs developed more recently on hospital outlier patients in Syracuse are a work in progress. The St. Joseph's Hospital Health Center Complex Care Program has shifted pharmaceutical therapy stays for a number of patients outside the hospital, but not enough to produce a reduction in aggregate lengths of stay for outlier patients. The Complex Care programs at Upstate University Hospital and Crouse Hospital have been implemented recently and will require more time to evaluate. The program for reducing inpatient complications at St. Joseph's Hospital Health Center has reduced complications rates, but remaining patients with these adverse outcomes are still generating thousands of excess days.
The magnitude and content of the length of stay outlier problem in Syracuse suggest that this effort will require considerable resources and focused efforts over time. If the interests of these patients and the health care systems that serve them are to be addressed as they should be, hospitals will need to develop and sustain these initiatives. If hospitals throughout the nation share this view, they have the opportunity to share their experiences and make meaningful contributions to the needs of the outlier population.
